Genotype-phenotype correlations in a large series of patients with muscle type CPT II deficiency.
The adult or 'muscular' form of carnitine-palmitoyl-transferase II (CPT II) deficiency presents with recurrent rhabdomyolytic episodes and myoglobinuria, usually triggered by prolonged exercise. The aim of this study was to investigate a large series of patients in order to provide genotype-phenotype correlations. Our muscle tissue bank was surveyed for patients showing attacks of rhabdomyolysis with myoglobinuria. After exclusion of cases affected with toxic myoglobinuria, McArdle's disease and Becker muscular dystrophy, over 100 patients were selected for isotope-exchange radioenzymatic assay of CPT enzyme activity in muscle, and 25 cases resulted to be defective. Acylcarnitine profile was performed in five patients using tandem mass spectrometry. Mutations in the CPT2 gene were identified using DNA sequencing. Although the clinical features were rather homogeneous, some patients presented life-threatening events (acute renal failure) and muscle weakness, and low levels of residual CPT activity. The typical acylcarnitine profile found in mutant patients confirmed its value as a screening method for further diagnostic investigations. We found a high frequency of the common p.Ser113Leu mutation, the recurrence of the rare p.Arg631Cys mutation in a genetic isolate in Southern Italy, and identified four novel mutations. In some affected patients only one mutant allele was found, suggesting either incomplete mutation detection or the possibility they are symptomatic carriers. Null mutations and homozygous mutations were frequently associated with a more severe phenotype and biochemical defect. The identification of symptomatic obligate heterozygous carriers might suggest that additional epigenetic or environmental factors may contribute to determine the phenotype.